Abstract. Zarkani A, Turanlı F. 2018. Short Communication: Morphological characterizations of Aphis passeriniana (Del Guercio) (Hemiptera: Aphididae) living on common sage in Turkey. Biodiversitas 19: 1319-1325. Aphis passeriniana (Del Guercio) (Hemiptera: Aphididae) living on sage plant in Turkey is already recorded, but some morphological characterizations are still needed to extend. Here, morphometrics data of A. passeriniana is described from apterous viviparous females (fundatrigeniae and fundatrices) attacking Salvia officinalis Linnaeus (Lamiaceae) in Turkey. Seventy specimens were collected in Izmir province between January 2015 and December 2017. The study revealed that apterous viviparous females of A. passeriniana turkish species have body lenght of 0.715-1.407 mm, rostal segment IV+V of 1.80-2.49 × hind tibia II, antennae processus terminalis/base of 1.4-1.8, siphunculus of 0.56-1.56 × cauda length and cauda of 3-6 setae. Biometric data of alate viviparous and intermediate individual between apterous and oviparous, and also a revision of identification key for the species within aphid species in Salvia are consisted.
INTRODUCTION
Aphis Linnaeus, 1758, with 580 described species, is the largest aphid genus within the subfamily Aphidinae and tribe Aphidini (Remaudiere and Remaudiere 1997; Favret 2017 ). This genus is easily found on shrubs and herbs, never on sedges (Cyperaceae), very rarely on grasses (Poaceae) and less on trees (Blackman and Eastop 2006) . About 221 species from Aphis are reported in Europe (Nieto Nafría et al. 2017) , and 69 species are in Turkey (Görür et al. 2012 ). In addition, this genus is mostly found in the northern hemisphere, and some native species also found in South America, New Zealand and Australia (Blackman and Eastop 2006; 2018) .
Salvia spp. (Lamiaceae) are hosts to 41 aphid species, but only nine species associated with Salvia officinalis Linnaeus, i.e., Aphis craccivora Koch, A. fabae Scopoli, A. passeriniana (Del Guercio), A. salviae Walker, Aulacorthum solani (Kaltenbach), Brachycaudus cardui (Linnaeus), B. helichrysi (Kaltenbach) Eucarazzia elegans (Ferrari) , and Myzus ornatus Laing (Holman 2009 ). Almost all the aphid species are oligo-or polyphagous and just A. passeriniana is constantly found on Salvia spp. (Blackman and Eastop 2006) . This Aphis species does not host alternate; however, it can also survive on Salvia fruticosa Miller, S. splendens Sello and S. verticillata Linnaeus (CABI 2005) .
The sage aphid, A. passeriniana, generally lives up growing shoots, in curled leaves and among the flowers (Blackman and Eastop 2006) . Even though the aphid's potential vector of plant viral diseases has not been reported, the aphid attacks show virus-like symptoms; distortion of leaves and young shoots; dwarf plant; flowers and seeds undeveloped (Nieto Nafría et al. 2005) . It is assumed to overwinter as eggs on sage of which sexual forms have not been described (Blackman and Eastop 2018) . This is mainly a southern European species with records from Germany, Italy, Spain, Switzerland, Bulgaria, Croatia, Hungary, and Greece, as well as Iraq and Israel (Stroyan 1984) .
The aphid fauna of Turkey has been surveyed extensively starting in the first part of the 20 th century (Trotter 1903) . However, the aphid species and host plants in some regions have not been fully established, and as result, it is likely that new and invasive species will be found in Turkey (Görür et al. 2012; Şenol et al. 2014; 2015) . In this study, the morphological characterizations of A. passeriniana as an aphid of S. officinalis in Turkey were reported. We extended the data of the first record of Aphis passeriniana (Del Guercio) (Hemiptera: Aphididae) in the Asia Minor peninsula reported by Barjadze (2017) .
MATERIALS AND METHODS
The samples were collected between January 2015 and December 2017. Aphid specimens were handpicked from sage planted in experimental fields of Field Crops Department, Faculty of Agriculture, Ege University (38° 27' 16" N and 27° 13' 33" E; 29 m a.s.l) and Aegean Agricultural Research Institute, Menemen (38° 33' 56" N and 27° 3' 20" E; 11 m a.s.l), Izmir, Turkey.
Slide mounted specimens were prepared using the methods of Borror et al. (1981) , and the aphid species were studied using a Leica microscope with MShoot 1.0 version software installed for taking the measurements. Seventy quantitative characteristics of specimens were used for species description. Material examined were apterous viviparous females (45 fundatrigeniae (9.vii.2015, 10.vii.2017 and 22.vii.2017 ) and six fundatrices (20.ii.2015, 9 .ii.2016)), 15 alatae viviparous females (9.vii.2015, 30.vii.2016, 10.vii.2017 and 22.vii.2017) and four intermediate individual between apterous and oviparous (20.xi.2016, 11.xi.2017 ) with the same host plant and locality; collection of the Ege University, Izmir, Turkey. Measurements of morphological characters, ratios, and chaetotaxy given in this paper are those used by Nieto Nafría and Mier Durante (1998), Nieto Nafría et al. (2017) and Blackman and Eastop (2018) .
RESULTS AND DISCUSSION
Here, a diagnosis of the Aphis passeriniana (Del Guercio) species and illustration of some structures to facilitate the identification of the Turkish specimens are presented.
Apterous viviparous female
Based on 45 specimens. Color in life mottled was dull green to yellowish and greenish, dark green head, brown to black siphunculi and brownish cauda (Figure 1.A) . Very small aphids, 0.72 to 1.41 mm long. ANT III-IV was brown and others were dark, rostrum was slightly dusky. In mounted specimens (Figure 2 .A), head, prothorax, siphunculi and cauda were less pigmented; dorsal pigmentation on other thoracic and abdominal segments were practically absent, only transversal bars sometimes present on abdominal segments I, III and V. Head: smooth dorsally and ventrally, with three pairs of acuminate setae on dorsum, occasionally one setae added on anterior pair, longest setae was almost longer than ANT III BD; front sinuosa shaped, median tubercles of frons undeveloped; acuminate setae on frons and vertex were longer than dorsal setae. Antennae consisted of five or six antennal segments (Figure 6 ), 0.41 to 1.04 mm long, 0.5 to 0.8 times body length, without secondary sensoria. Processus terminal was 1.4 to 2.4 times the base of last antennal article V or VI. Rostrum (0.25 to 0.44 mm) was reaching the hind coxae. URS was 0.09 to 0.14 mm, 2.0 to 4.2 times its basal width and 1.7 to 2.5 times HT II, with two to four complementary short setae. Thorax: pronotum smooth with one spinal setae and one marginal setae close to marginal tubercles on each side. Hind coxa was smooth with about six acuminate setae; posterior setae on hind trochanter was 0.5 to 1.0 times as long as width of trochanter-femoral joint; hind femur was smooth, bearing anterior setae and posterior setae were similar in size, longest setae of the later was 0.2 to 0.6 times as long as middle width of segment; longest setae on tibiae was 0.6 to 1.2 times as long as middle width; tarsal formula was 2.2.2; second segment of hind tarsus imbricate consisted of three pairs of setae. Abdomen: dorsum was smooth, membranous with eight setae on each segment of terga I-VI; terga I, VII with small marginal tubercles; small and oval marginal papillae on prothorax (0.008 to 0.020 mm diameter), and the abdominal segment I and VII (0.007 to 0.013 mm diameter). Abdominal segments I-VI consisted marginal sclerites; II-V sclerites bear two hairs. Genital plate was less pigmented on its distal zone, bearing two to five distal setae and eight to 12 marginal-posterior setae. Cauda ( Figure 3 .E) was triangular to fingerlike (somewhat narrowed in its basal half), 1.0 to 2.1 times its basal width, bearing a lot of strong black spinules and three to six long, robust and curved setae of 0.035 to 0.069 mm. Siphunculi ( Figure 3 .F) were short (0.08 to 0.21 mm, 0.08 to 0.16 times body length and 0.6 to 1.6 times cauda length) and curved inside; its apical flange was inconspicuous or lacking. Other characteristics are summarized in Table 1 .
Fundatrix
From six specimens. Similar to the fundatrigeniae when both alive and mounted. Antennae with six segments; antennal length was close to alate, but the ratio of ANT PT/VIb was close to fundatrigeniae. Cauda was wider and longer than fundatrigeniae and alatae (Figure 3.A) . In mounted specimens, siphunculus and spiracle were darker and larger than fundatrigeniae (Figure 3 .B). Marginal papillae were similar in distribution and size to the fundatrigeniae. Other characteristics are summarized in Table 1 .
Alatae viviparous female
From 15 specimens. Color in life: thorax and head were dark or black, antennae and femora were more extensively and evenly pigmented, abdomen was similar in appearance to apterous specimens (Figure 1 .B). Median tubercle of frons was well developed. Marginal tubercle was similar to the apterous females; present on abdominal segments I and VII. Antennal article III with three to seven (sometimes different on each pair) was irregular secondary sensoria ( Figure 2 .E), rounded and almost in line on side; no secondary sensorium on antennal IV. Forewing broad was 2.4 to 2.9 times as long as its maximum width and very scaly; sub close to radius costa. Genital plate was less pigmented on its distal zone, bearing two to five distal setae and six to 12 marginal-posterior setae. Cauda was less robust and more triangular than others with five to six setae (Figure 3 .C). Siphunculus and its basal width were less than those of apterous females (Figure 3.D) . Other characteristics are summarized in Table 1 .
Intermediate individual between apterous and oviparous female
Based on four specimens. Color in life was as in apterous viviparous female. The mounted specimen was of similar pigmentation to apterous viviparous females and also with genital plate pale in the middle. Antennae consisted of six articles. Median tubercle on frons was developed. Marginal tubercles was smaller (0.0076 to 0.0136 mm diameter) than apterous viviparous females.
Hind tibia was swollen with 12 to 18 scent plates of different size and shape (Figure 2 .B). Genital plate comprised of 13 to 15 distal and 18 to 20 poster setae. Cauda consisted of five setae (Figure 3.G) , was similar in size and shape to the apterous viviparous setae. Siphunculi was identical to those of apterous viviparous females but darker in color (Figure 3.H) . Other characteristics are summarized in Table 1 . 
Discussion
Aphis passeriniana is mainly a southern European species with records from Germany, Italy, Spain, Switzerland, Bulgaria, Croatia, Hungary and Greece, as well as Palestine (Blackman and Eastop 2018) , Iraq (Ali et al. 2012) and Turkey (Bardjadze 2017). The species is widespread but limited on host plants Salvia spp. (Blackman and Eastop 2006; 2018) . How A. passeriniana entered Turkey is not clearly stated. However, it is known in Greece, Iraq, and Bulgaria. The species was probably brought not only on winds and storms (Barjadze 2017 ) but also on transportations from Bulgaria, Iraq and/or Greece to Turkey since Izmir is known as one of the most attractive touristic places in Turkey. We recorded the aphid population in two sage fields in Bornova and Menemen Districts where the species has been a most injurious pest in growing season 2015 and 2017, but less in 2016. At the time, the incidence rate of the aphid species was ranging from 30 to 80% (Zarkani 2018) . It firstly emerges on shoots in the early spring and then spreads to all aerial parts of the plants S. officinalis. In some outbreaks, A. passeriniana colonies are found in mixed populations with E. elegans. The signs and symptoms of aphid attack are the distortion of young shoots and leaves with no wilting, curling and turning yellow; honeydew on leaves and bud flowers with black sooty mold; stunted plants; undeveloped flowers and hollow seeds (Figure 1d ). Symptoms of virus disease on the plant are still unknown (Blackman and Eastop 2018) .
The aphid species is also found hosting on S. fruticosa (greek sage), S. splendens (scarlet-flowered sage) and S. verticillata (lilac sage) in Izmir. Ants (Formicidae: Formicinae) often attend the aphid colonies. Apterous forms display thanatosis when disturbed. This study, furthermore, restated that six aphid species: Aphis craccivora Koch, A. fabae Scopoli, A. passeriniana (Del Guercio), Aulacorthum solani (Kaltenbach), Eucarazzia elegans (Ferrari) and Myzus ornatus Laing; out of nine aphid species recorded on S. officinalis in the world are now in Turkey.
Apterous viviparous females of A. passeriniana turkish species have comparatively longer URS and SIPH/cauda, and shorter antennae PT/BASE than the same aphid species reported by Stroyan (1984) and Blackman et al. (2006) . It was evident that the Turkish species has BL 0.715-1.407 mm, R IV+V 1.80-2.49 × HT II, ANT PT/BASE 1.4-1.8, SIPH 0.56-1.56 × cauda length and cauda with 3-6 setae whilst the general morphology of A. passeriniana described in outside Turkey has BL 1.2-1.8 mm, R IV+V 1.54-2.02 × HT II, ANT PT/BASE 1.7-2.5, SIPH 1.38-2.23 × cauda length and cauda with 4-7 setae. These morphological diversities may probably be explicable as the environmental/geographical variation which the phenomena have been resulted polymorphism studies in many insect species (e.g., Dobzhansky 1933; Rohacek 2012; Kawakami et al. 2013) .
Aphis passeriniana morphological forms can easily be separated from some species living on common sage, S. officinalis, using the following key (after Blackman and Eastop 2018):
In short, there are some different morphological forms in A. passeriniana (Del Guercio) Turkish species compared with same species recorded outside Turkey which the specimens have longer URS and SIPH/cauda, shorter BL and antennae PT/BASE and less of caudal setae. It consequently extends the identification keys of the species. These features show a morphological diversity in some aphid species.
